Application No. 10/530,707 

Reply to Office Action of September 5, 2007. 

REQUEST FOR RECONSIDERATION 
Claims 1-15 and 17-19 remain active in this application. 

The claimed invention is directed to a process for producing closed-celled rigid 
polyurethane foams (claims 1-11 and 17-18), a graft polyol which may be used to produce 
closed-celled rigid polyurethane foams (claims 13-15 and 19) and a rigid polyurethane foam 
(claim 12). 

Rigid polyurethane foams having a closed-cell structure are known for thermal 
insulation. Reduced molding times and good mold flow properties are still sought in closed- 
celled rigid polyurethane foam producing processes. 

The claimed invention addresses this problem by providing a process for preparing 
rigid closed-cell polyurethane foam having a proportion of closed cells of at least 88% 
comprising reacting MDI having an NCO content of from 29-33% and specified viscosity 
with a compound having at least two reactive hydrogen atoms comprising comprises at least 
one graft polyol in the presence of catalyst and a blowing agent. Applicants have discovered 
that a graft polyol provides for good properties in the process for producing a closed-celled 
rigid polyurethane foam. Such a process or graft polyol are nowhere disclosed or suggested 
in the cited prior art of record. 

The rejections of claims of claims 1-6, 12, 13 and 17-19 under 35 U.S.C. §102(b) over 
Hevman et al. U.S. 5,919,972 and of claims 7-1 1 and 14-15 under 35 U.S.C. §103(a) over 
Hevman et al. U.S. 5,919,972 in view of EP 786,480 and Isobe et aL, U.S. 6,433,033 are 
respectftiUy traversed. 



2 



Application No. 10/530,707 

Reply to Office Action of September 5, 2007. 

Claims 1-12 and 17-18 

This embodiment of the claimed invention is directed to a process for producing 
closed-celled rigid polyurethane foams and a rigid polyurethane foam produced thereby. 

Hevman et al. fails to disclose or suggest the claimed process of producing a closed- 
cell rigid polyurethane foam having a proportion of closed cells of at least 88%. 

Hevman et al. describes an open cell foam and therefore fails to describe a closed- 
celled rigid polyurethane foam having a proportion of closed cells of at least 88%. 

The evidence of the disclosure of an open cell foam is as follows: 

Hevman et al. describes a water blown molded polyurethane foam which exhibits 
little or no shrinkage. 

"Water blown molded polyurethane foams prepared with this graft polymer dispersion 
exhibit little or no shrinkage.'' (column 1, lines 15-17). 

"Molded polyurethane foams manufactured from this graft polymer dispersion are 
dimensionally stable and exhibit little or no shrinkage." (column 1, lines 60-62). 

The reference describes the known use of low activity surfactants to reduce foam 
shrinkage. 

"The various attempts made to reduce foam shrinkage included using low activity 
surfactants, reducing the amount of ethylene oxide termination on the polyether 
polyol to slow its reactivity, or using a graft polymer dispersion prepared by the 
continuous process rather than by the semi-batch process,"(colimin 1, lines 26-27) 

A surface active agent is used in order to achieve the goal of a high grade 
polyurethane. 

"A surface-active agent is generally necessary for production of high grade 
polyurethane foam according to the present invention, since in the absence of same, 
the foams collapse or contain very large imeven cells."(column 10, lines 18-21) 

Accordingly, Hevman et al. is directed to a polyurethane having low shrinkage and 
incorporates a surfactant in order to prevent foam collapse and to have even cells. 
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However, the procedures practice by Hevman et aL are used to provide a polyurethane 

foam having an open cell structure. An open cell structure is evidenced by the disclosure of 

Gallagher U.S. 5,208,271 which reports the reduction or elimination of foam shrinkage by 

addition of a surfactant which opens cells in the foam, a result previously which necessitated 

mechanical crushing. 

"The elimination of foam shrinkage by opening the cells using new types of 
surfactants was the topic of a paper by D. R. Battice, et al.. New Cell Opening 
Surfactants For Molded High ResiUency Polyurethane Foam, 30th Annual 
Polyurethane Technical Marketing Conference, Oct. 15-17, 1986, pp. 145-148. The 
new surfactants that promoted good cell drainage and eliminated foam shrinkage 
were identified as X2-5249 and X2-5256, both silicone-based and manufactured at the 
time by Dow Coming. These surfactants successfully reduced foam shrinkage over a 
previous Dow Coming® 5043 surfactant," (column 1, lines 24-35) 

"It has been found that perfluoro sulfonamide surfactants used in the invention 
prevent shrinkage of molded flexible polyurethane foams, avoiding the necessity 
for mechanical crushing, and provide suitable altematives to silicone-based 
surfactants." (column 1, line 67 through column 2, line 3) 



"To obtain a flexible foam adequately stabilized against collapse and having a good 
closed-cell stmcture, it is known to add a surfactant. A flexible foam having a high 
number of closed cells, however, leads to shrinkage. One means generally 
employed to open the cells and eliminate foam shrinkage is to mechanically treat 
the foam by crushing with rollers, with a vacuum technique, or by lancing. It would 
be desirable, however, to produce a surfactant that stabilizes the foam against collapse 
while opening the cells of the foam without the necessity for mechanical 
treatment." (column 1, lines 13-23) 



Thus, in this area of technology, addition of a surfactant will prevent shrinkage by 
opening the cell structure, without the need for crushing. It is also known that a high 
number of closed cells produces a foam subject to shrinkage. 

Accordingly, since Hevman et al. is directed to a shrinkage reduce polyurethane foam 
and adds a surfactant, which was foimd to be necessary to produce such a foam, it is clear that 
the foam of Hevman et al. has a predominantly open cell structtire and does not have at least 
88% closed cells. 
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While the official action asserts a closed cell structure is inherent to Hevman et al. 
applicants have provided evidence to the contrary. 

Further, applicants have previously noted the physical characterization appearing in 
Table 2, at column 12 of Hevman et al. which describes air flow properties of 0.63-2.08, air 
flow being a property which can only be measured for foams having predominately open 
cells as closed cells prevent an air flow through the foam. While the examiner has noted that 
the air flow measurements are measured after crushing, leading the examiner to the 
conclusion that the reference is directed to a closed cell foam, the further characterization of 
the reference of "low shrinkage" leads to the contrary conclusion. If the foam of Hevman et 
al. were of a closed cell proportion of at least 88%, the foam of Hevman et al. would not 
perform as a low shrinkage foam. Samples 2 and 3 in Table 2, inventive samples according 
to Hevman et al. exhibited shrinkage distances of only 2/0 and 0/0 mm, clearly identifying 
these foams as low shrinkage. The absence of significant shrinkage is evidence that the 
Hevman et al foams do not have a closed cell proportion of at least 88%. 

In contrast the claimed invention is directed to a process for producing closed-celled 
rigid polynrethane foams having a proportion of closed cells of at least 88%. Such foams are 
useful for thermal insulation and for construction and have fundamentally different properties 
from those of the foam of Hevman et al . 

Not withstanding the failure of Heyman et al. to describe a foam having a closed cell 
content of at least 88%, the reference fails to disclose a further claimed aspect of the 
invention as follows: 
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Heyman et al Fail to describe An MDI having and NCO Content of 29-33% and a 

Viscosity of 150 to 1000 mPa s 

The official action, on page 2, asserts that based on the materials employed in the 
making of the foams of Hevman et aL it is held that the disclosure is inherently concemed 
with formation of articles that are closed celled to the degree claimed by applicants. 

However, Hevman et aL never describes an MDI having an NCO content of 29-33% 
and a viscosity of 150 to 1000 mPa s. Column 9, lines 5-30 of Hevman et al. describes the 
polyisocyanate component but nowhere describes the claim limitations of an NCO content of 
29-33% and a viscosity of 150 to 1000 mPa s. hi the absence of a disclosure of this claim 
limitation the claimed process is clearly not rendered obvious by this reference. 

There is no basis to assert that the claimed isocyanate component is disclosed by 
Hevman et al. 

As Hevman et aL fails to disclose or suggest a closed-celled rigid polyurethane foam 
having a proportion of closed cells of at least 88% producing process nor a polyisocyanate 
component having an NCO content of 29-33% and a viscosity of 150 to 1000 mPa^s, the 
claimed invention is clearly neither anticipated nor rendered obvious from this reference and 
accordingly withdrawal of the rejections under 35 U.S.C. § 102(b) and of 35 U.S.C. § 103(a) is 
respectfully requested. 

The basic deficiency of the primary reference is not cured by either of the secondary 
references, as neither describes a closed-celled rigid poljmrethane foam. 

EP 786,480 merely describes the preparation of a polymer polyol which may be used 
in the generic production of polyurethane articles such as a polyxirethane foam, but there is no 
disclosure or suggestion of a closed-celled rigid polyurethane foam. 

Further while EP '480 has been cited for a disclosure of a narrow particle size 
distribution, claim 7 recites a distribution of from 0.1 to 8 \xm while claim 8 recites a bimodal 
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distribution. EP '480 describes a narrow particle size distribution ranging from 0.5 to 2.5 
microns (see abstract).. Thus, the reference identifies a range of only 2 microns as narrow. 
Such a narrow distribution an not render obvious the particle size distribution of claim 7 
which is 7.9 microns wide, nor a bimodal particle size distribution which is nearly the 
antithesis of "narrow." Thus, while EP '490 has been cited for applicants particle size 
distribution, the reference can not render obvious either of claims 7 or 8 and accordingly 
claims 7 and 8 are separately patentable for failing to suggest the claimed particle size 
distributions. 

Isobe et al. is directed to the production of a high-durability flexible polyxirethane 
cold cure molded foam (see Abstract) and therefore is not directed to a closed-celled rigid 
polyurethane foam. As these secondary references fail to disclose or suggest a closed-celled 
rigid polyurethane foam, the basic deficiencies of the primary reference are not cured and 
accordingly the claimed invention is clearly not obvious from this combination of references. 
Withdrawal of the rejection under 35 U.S.C. § 103(a) is respectfully requested. 

Claims 13-15 and 19 

This embodiment of the claimed inventions is directed to a graft poiyol having a 
specified hydroxyl value and a specified starter substance which may be used to produce 
closed-celled rigid polyurethane foams. Claim 13 claims a hydroxy value of 100 to 600 mg 
KOH/g and a starter selected from polyfunctional alcohol, sugar alcohols, aliphatic amines 
and aliphatic amines. Claim 14 recites a hydroxy value of 140 to 240 mg KOH/g and a 
starter of tolylenediamine. Claim 15 recites a hydroxy value of 140 to 240 mg KOH/g and a 
starter of trimethylolpropane. 

The rejections of claims of claims 13 and 19 under 35 U.S.C. § 102(b) over Heyman et 
aL U.S. 5,919,972 and of claims 14-15 under 35 U.S.C. §103(a) over Hevman et al. U.S. 
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5,919,972 in view of EP 786,480 and Isobe et aL. U.S. 6,433,033 are respectfully traversed. 
In addition the rejections of claims of claims 13 and 19 under 35 U.S.C. § 102(b) over Perry et 
aL, U.S. 6,127,443 and of claims 14-15 under 35 U.S.C. §103(a) of Perry in view of Isobe et 
aL, U.S. 6,433,033 are respectfully traversed. 

None of the cited references discloses the claimed hydroxy value with the claimed 
starter substance. 

Claim 13 

This embodiment is directed to a graft polyol having a hydroxy value of 100 to 600 
mg KOH/g and a starter selected from polyfunctional alcohol, sugar alcohols, aHphatic 
amines and aliphatic amines. 

Neither Hevman et aL nor Perry describe a graft polyol having the claimed hydroxy 
value and a starter selected from polyfunctional alcohol, sugar alcohols, aliphatic amines and 
aliphatic amines. 

Hevman et al. fail to describe a hydroxy value for the graft polyol component. As 
such this reference can not render a graft polyol having ;a hydroxy value of 100 to 600 mg 
KOH/g to be obvious. In the absence of a specific disclose of this claim limitation, the 
rejection based on obviousness must be withdrawn. 

Perry et aL fail to describe a graft polyol having a hydroxy number as claimed and a 
starter as claimed. 

Perry et al describes a bicompositional polyol having different molecular weights 
and/or fimctionalities. (colimm 3, lines 34-36) The first polyol component fails to recite a 
hydroxy number (column 3, line 58 through column 4, line 63) and as such can not render 
obvious the claimed graft polyol having a recited hydroxy number. The second polyol 
component may have a hydroxy number of from 160 to 800 but fails to suggest such a polyol 
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in which the starter is polyfxmctional alcohol, sugar alcohol, aliphatic amine or aliphatic 
amine (colxmin 4, line 64 through column 5, line 10). 

The basic deiSciencies of the primary references are not cured by the secondary 
reference, 

Isobe et al. has been cited for a disclosure of starter molecules, however fails to 
suggest the claimed hydroxy values, a deficiency in Hevman et aL and Perrv et al. with the 
starter compounds as claimed. 

The combination of Hevman et al. with EP '490 has not been applied to either of 
claims 13 or 19 and accordingly the combination fails to render claims 13 or 19 obvious. 

As the references fail to identify the claimed starter compounds with the claimed 
hydroxy value the graft polyol of claim 13 is neither anticipated nor rendered obvious by 
these references and withdrawal of the rejections under 35 U.S.C. 102(b) and 35 U.S.C. 
103(a) is respectfully requested. 

Claim 14 

This embodiment is directed to a graft polyol having a hydroxy value of 140 to 240 
mg KOH/g and a starter of tolylenediamine. 

Hevman et al. fail to describe a hydroxy value for the graft polyol component. As 
such this reference can not render a graft polyol having ;a hydroxy value of 140 to 240 mg 
KOH/g to be obvious. In the absence of a specific disclose of this claim limitation, the 
rejection based on obviousness must be withdrawn. 

Perrv et al. fail to identify a starter compound of tolylenediamine. 

The basic deficiencies of the primary references are not cured by the secondary 
reference. 
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Isobe et al. has been cited for a disclosure of starter molecules, however fails to 
suggest the claimed hydroxy values, a deficiency in Hevman et al. and Perry et al. with the 
starter compounds as claimed. 

The combination of Hevman et al. with EP '490 has not been applied to claim 14 and 
accordingly the combination fails to render claim 14 obvious. 

As the references fail to identify the claimed starter compoimds with the claimed 
hydroxy value the graft polyol of claim 14 is not rendered obvious by these references and 
withdrawal of the rejections under 35 U.S.C. 103(a) is respectfully requested 

Claim 15 

This embodiment is directed to a graft polyol having a hydroxy value of 140 to 240 
mg KOH/g and a starter of trimethylolpropane. 

Hevman et aL fail to describe a hydroxy value for the graft polyol component. As 
such this reference can not render a graft polyol having ;a hydroxy value of 140 to 240 mg 
KOH/g to be obvious. In the absence of a specific disclose of this claim limitation, the 
rejection based on obviousness must be withdrawn. 

Perrv et aL fail to identify a starter compoimd of trimethylolpropane. 

The basic deficiencies of the primary references are not cured by the secondary 
reference. 

Isobe et aL has been cited for a disclosure of starter molecules, however fails to 
suggest the claimed hydroxy values, a deficiency in Hevman et aL and Perrv et aL with the 
starter compounds as claimed. 

The combination of Hevman et al. with EP '490 has not been applied to claim 15 and 
accordingly the combination fails to render claim 15 obvious. 
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As the references fail to identify the claimed starter compounds with the claimed 
hydroxy value the graft polyol of claim 15 is not rendered obvious by these references and 
withdrawal of the rejections imder 35 U.S.C. 103(a) is respectfully requested 

Applicants submit that this application is now in condition for allowance and early 
notification of such action is eamestly solicited. 



Respectfully submitted. 
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ABSTRACT 



A pcrflnorinatcd sulfonamide surfactant is provided 
which reduces polyurethane foam shrinkage upon de- 
molding. The surfactant is particularly useful to reduce 
shrinkage of water-blown flexible polyurethane foams 
without the need for mechanical crushing. 

10 Claims, No IHrawiags 



5,208,271 

1 2 

flexible polyurethane foams, avoiding the necessity for 

FLEXIBLE POLYUREIHANE FOAMS WITH mechanical crushing, and provide suitable alternatives 

REDUCED TENDENCY FOR SHRINKAGE to sihcone-based surfactants. Suitable amounts of the 

surfactant are the minimum necessary to stabilize the 

1. FIELD OF THE INVENTION 5 foam against collapse while preventing shrinkage. HIus- 

^ . • » * J *^ fl-^; trativc amounts range from 0,1 pbw to 5 pbw based on 

The present invention is related to water-blown flexi- "fZr 7 lli«li?*-f*«Ki« fw,™ i n «iKiL tn 5 ^ nHw 

urethanc foams contaiing as a surfactant a perfluori^ gcnerrily desraibed m U.S. No. 4,101,468, mcorpo- 

Mt^idfonamide. *° reference. For «™Ple, « Auonnated 

iwuw »tuiwii«uu sulphochloride may be reacted with an axnme to 

2. BACKGROUND OF THE INVENTION yj^i^ ^he corresponding lliK>rinated alkyl sulfonamide. 

To obtain a flexible foam adequately stabilized The organic polyisocyanates may include all esscn- 

against coUapsc and having a good closed^ struc- tially known aliphatic, cycloaUpl»tic, arahphattc, and 

ture, it is known to add a surfactant. A flexible foam preferably aromatic polyhydnc isocyanatcs. Specific 

having a high number of closed cells, however, leads to examples include: alkylene diisocyanates with 4 to 12 

shrinkage. One means generally employed to open the carbons in the alkylate groqp such as dodecane 1,12- 

cells and eliminate foam shrinlEJige is to mechanically diisocyanate, 2-c^yltetramcthylene-l,4.diisocyanate, 

treat the foam by crushing with rollers, with a vacuum 2methylpentamethylette-l,5-diisocyanate, tetramethy- 

technique, or by lancing. It would be desirable, how- 20 icne-l,4-diBOcyaiiate and preferably hexamethlene-1,6- 

ever, to produce a surfactant that stabilizes the foam diisocyanate cydoaliphatic diisocyanates such as cy- 

against collapse while opening the cells of the foam clohexane*l,3- and 1,4-diisocyanatc as well as any mix- 

without the necessity for mechanical treatment. tures of these isomers, l-isocyanato-3,3,5-trimcthyl-t- 

The elimination of foam shrinkage by opening the isocyanatomethylcyclohexane (isophorone diisocya- 
cells using new types of surfactants was the topic of a 25 nate), hexahydrotoluene-2,4- and 2,6-diisocyanatc as 
paper by D. R. Battice, et al.. New Cell Opening Surfac- ^^j] ^ corresponding isomer mixtures, dicyclohex- 
tants For Molded High Resiliency Polyurethane Foam, yliiiethane-4,4'-, 2,2'-, and 2,4'-diisocyanatc as well as 
30th Annual Polyurethane Technical Marketing Con- corresponding isomer mixtures and preferably aro- 
fcrcnccOct. 15-17. 1986, pp. 145-148. The new «irfac- ^^^^ diisocyanates and polyisocyanates such as tol- 
tants that promoted good cell drainage and eliminated 30 ^^^^^,2,4- and 2,6-diisocyanate and the corresponding 
foam shrinkage were identified as X2-5249 and X2-5256, isomer mixtures, diphenyhnethane-4,4'-, 2,4S and 2,2'- 
both silicone-based and manufactured at the time by diisocyanate and the corresponding isomer mixtures, 
Dow Coming. These surfactants succ«sfuily r^«ced ^^^rtures of diphenyhnethane 4,4'- and 2,4'-diisocya- 
foara shrinkage over a previous Dow Commg © 5043 ^^^^ polyphenyl-polymethylene polyisocyanates, mix- 
surfactant. Qf diphenyUnethane-4,4'-, 2,4*, and 2,2'-diisocya- 
3 SUMMARY OF THE INVENTION nates and polyphenylpolymethylenc polyisocyanates 
^ , . . ^ . , ,^ (crude MDI) as well as mixtures of crude MDI and 

It is an object of the «^^«^t^°«.^F°^^«^^^ toluene diisocyanates can be used individually or in the 

surfactant which reduces or ehmmates shrinkage of mixtures 

flexible polyurethane foams, mcluding the integral skm 40 ^ so-called modified polyhydnc isocya- 

foams. This object ««;hieved by e^^^ J^^^^ ^^^^^ chen^ci reaction of 

J K^^"^T'^ 'f^^LX^ ^ orgaic dii£>cyanates and/or polyisocyanates are used, 

sented by the followmg general formula: E^nples include diisocyanates and/or polyisocyantes 

45 containing ester groups, urea groups, biuret groups, 
CHFm+iSOjNH— Ri allophanate groups, carbodiimide groups, isocyanurate 

groups, uretdione groups, and/or urcthane groups. Spe- 
cific examples include organic, preferably aromatic 
wherein Ri are Rj are each independently hydrogen or polyisocyanates conudning urethane groups and having 
r h^m^h^H or iinb^iched alkvl arvl ialkyl ^vinc 50 ^ NCX> content of 33.6 to 15 weight percent, prefera- 
?-.^"cSSSn at^r^^^ ^ optiSly bSSI bly 31 to 21 weight percent, based on the U>tal weight, 
bond<S^ to end as a hetiocycUc riig; and R, and eg. with low mo ecular diols, triols dudkylene glycols. 
S opI^onaUy containing internal to a caiLn chain the trialkylene glycols or P^^^^^^^^^^^^^^^^^ 

_iiR' — NR's — O— SCh— I molecular weight of up to 800, modified diphenyUneth- 

!!cOO-, -OOC-. -CO^. -CX>Nk-. -NR- 55 -ne 4,4'^liisocyanatc or toluene 2.4- Uid 2,6<liisocya- 
•CO-. or -SO2NR', and/or preferably with at least nate, where examples of di- «id polyoxyrikytene gly- 
of R, or R2 teAninated ^^th -OH. -COOH. cols that may be used mdividuaUy or « mixtures m- 
-NHi -NHR' or — COH. wherein R' is indepen- elude diethylcne glycol, dipropylene glycol, polyoxy- 
dently a branched or unbnmched alkyl having up to 18 ethylene glycol, polyoxypropylene glycol and polyoxy- 
carbon atoms, and n is from four (4) to twenty (20). « propylene polyoxyethyl««s ^yo^- Pwpolymwa coo- 
A preferred subgenus is R, and' Rj each indepen- Uining NCO groups with «i NCX3 content of 25 to 3.5 
dently comprising a branched or unbranched alkyl hav- weight percent, preferably 21 to 14 wwght perwat. 
ing from 1 and 8 carbon atoms, and independently ter- based on the toBd weight^Bid pt«iuced from Poly- 
miiated with a hydroxyl group, with n being from 6 to ester polyoU ««J/or p«fei^ly polyrth^polyoU de- 
10 A more preferred spe«es is N-ethyI-N-2-bydrox- 65 scribed bdow and dipheBylm«fli|me 4,4 -^tascxsyaaate. 
yethyl perfluoro octane jSfonamide. mixtures of diptienyhnethMie-2,4'- and 4.4'-diisocya- 

It hasbcen found that petfluoro sulfonamide surfec- nate. trfuene'2,4- and/or 2,6-diisocyanates or crude 
tants used in the inventk>npi«vent shrinkage of molded MDI are also suitable. Furthermore, hqmd polyisocya- 
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nates containing caibodumide groups and/or isocyanu- The polyester polyob can be produced by polycon- 

rate rings and having an NCO content of 33.6 to 15 densation or organic polycatboxyhc acids, e.g., aro- 

weight percent, preferably 31 to 21 weight percent, matic or preferably aliphatic polycarboxyhc acids and- 

basll onthe total weight, are also suitable, e.g., based /or derivatives thereof and polyhydnc alcohols m the 

ondiphenylmethane4.4'-.2.4', and/or 2,2'-diisocyanate 5 absence of catalysts or preferably in the presence of 

Bocyanates swcn » .7 , 6- 10 pressure op to the desired acid value, which is prefera- 
diisocyanatc, crude MDI, toluene 2,4- and/or p ^ ^ especially less than ^ In a pnrfcrred 
diisocyanate. ims««^«i1v tjuecessful as version, the estcrification mixture is subjected to poly- 
The foUowing have proven cspeoaDy s^f^^f^ condensation at the temperatures mentioned above up 
organic polyisocyanates and are preferred i^^^^ to an add value of 80 toU preferably 40 to 30, under 
production of flexible poiyi^cthane ^^ams: prepol^^^^ «^ ^ ^ ^ 
containing NCO groups and having an NCO content of ^ prcfa^bly 50 to 150 mbar. Examples of suit- 
9 to 25 weight percent, especially those based on poly- estcrification litalysts include iron, cadmium, co- 
ether polyols and one or more diphenylmethane du^ antimony, m^csium, titanium, and tin 
cyanate isomers, preferably diphenylnaethane 4,4- ^^y^ the form of metals, metal oxides, or metal 
diisocyanate, and/or modified organic poly«ocyanatcs ^ However, polycondensation may also be per- 
containing urethane groups and havmg an NCU content fo^j^ed in liquid phase m the presence of solvents and- 
of 15 to 33.6 weight percent, especially those based on entraining agents such as benzene, toluene, xylene, 
. diphenylmethane 4,4'-diisocyanate or diphenyhnethane chlorobcnzene for azcotropic distillation of the water 
diisocyanate isomer mixtures; mixtures of toluene 2,4- condensation. 

and 2,6-diisocyanates, mixtures of toluene diisocyanates produce the polyester polyols, the organic poly- 

and crude MDI or especially mixtures of the aforemen- carboxylic acids and/or derivatives hereof and poly- 

tioned prepolymers based on diphenylmethane diisocy- hy^ric alcohols are preferably polycondensed in a 

anate isomers and crude MDI. molar ratio of 1:1-1.8, preferably 1:1.05-1.2. 

Preferred high molecular compounds having at least resultant polyester polyols preferably have a 

two reactive hydrogens include those with a functional- 3^ functionality of 2 to 4, especially 2 to 3, and a molecular 

ity of 2 to 8, preferably 2 to 6, and a molecular weight weight of 480 to 3,000, preferably 1,200 to 3.000, and 

of 400 to 8.000, preferably 1,200 to 6,000. For example, especially 1,800 to 2,500. 

polyether polyamines and/or preferably polyols se- However, polyether polyols, which can be obtained 

lected from the group of polyether polyols, polyester ^jy yj^own methods, are especially preferred for use as 

polyols, polythioether polyols, polyester amid^, poly- 35 polyols. For example, polyether polyols can be 

acetals containing hydroxyl groups and aliphatic poly- produced by anionic polymerization with alkali hydrox- 

carbonates containing hydroxyl groups or mixtures of g^ch as sodium hydroxide or potassium hydroxide 

at least two of the aforementioned polyols have proven qj. alkali alcoholates such as sodium methylate, sodium 

suitable. Polyester polyols and/or polyether polyols are ethylate, or pota^ium ethylate or potassium isopropy- 

preferred. 40 late as catalysts and with the addition of at least one 

Suitable polyester polyols can be produced, for exam- initiator molecule containing 2 to 8, preferably 2 to 6, 

pie, from organic dicarboxylic acids with 2 to 12 car- reactive hydrogens or by cationic polymerization with 

bons, preferably aliphatic dicarboxylic adds with 4 to 6 Lewis acids such as antimony pentachloride, boron 

carbons, and polyhydric alcohols, preferably diols, with trifluoride etherate, etc.. or bleaching earth as catalysts 

2 to 12 carbons, preferably 2 to 6 carbons. Examples of 45 from one or more alkylene oxides with 2 to 4 carbons in 

dicarboxylic acids include sucdnic add, glutaric acid, the alkylene group. 

adipic acid, suberic add, azelaic acid, sebacic acid, Suitable alkylene oxides include, for example, tetra- 
decanedicarboxylic add, maldc acid, fumaric acid, hydrofuran, 1,3-propylene oxide, 1,2- and 2,3-butylene 
phthalic acid, isophthalic acid, and terephthalic acid. oxide, styrene oxide and preferably ethylene oxide and 
The dicarboxylic adds can be used individually or in 50 1,2-propylcne oxide. The alkylene oxides may be used 
mixture. Instead of the free dicarboxylic acids, the cor- individually, in alternation one after the other, or as a 
responding dicarboxylic add derivatives may also be mixture. Examples of suitable initiator molecules in- 
used as dicarboxylic acid esters of alcohols with 1 to 4 elude water, organic dicarboxyhc acids such as succinic 
carbons or dicarboxyhc acid anhydrides. Dicarboxyhc acid, adipic add, phthahc add and terephthahc acid, 
add mixtures of succinic acid, glutaric acid and adipic 55 aliphatic and aromatic, optionally N-mono, N.N- and 
acid in quantity ratios or 2a-35:35-50-.20~32 parts by N,N'.dialkyl substituted diammes with 1 to 4 carbons in 
weight are preferred, especially adipic acid. Examples the alkyl group such as optionally mono- and dialkyl- 
of dihydric and polyhydric alcohols, especially diols, substituted ethylenediamine, diethylenetriamine, trieth- 
indude ethanediol, diethylene glycol, 1,2- and 1,3- ylenetetramine, 1,3-propylenediamine, 1,3- and 1,4- 
propanediol, dipropylene glycol, 1,4-butanediol, 1,5- 60 butylenediamme, 1,2-, 1,3-, 1,4-, 1,5-, and 1.6-hexame- 
pentanediol, 1,6-hexanediol, l,10<iecanediol, glycerol, thylenediamine. phenylenediamines, 2,3- 2,4-, and 2.6- 
and trimethylolpropane. Ethanediol, diethylene glycol, toluenediamine, and 4,4-. 2,4'-, and 2,2 -ihammodi- 
1,4-butanediol. 1,5-pentanediol, l,6.hexanediol. or mix- phenylmethane. , . , ^ „ 
tures of at least two of these diols are preferred, espe- Suitable initiator molecules also mclude aikanola- 
dally mixtures of 1,4-butanediol. 1,5-pentancdiol, and 65 mines such as ethanolanmie, diethanolanune.N-m^yl- 
1 6-hexancdiol Furthermore, polyester polyols of lac- and N-ethylethanolamane, N-mcthyl- and N-ethyldie- 
tones, e.g.. c-caprolactone or hydroxycarboxyUc acids, thanolamine and triethanoUunine plus ammonia. Suit- 
c grS-hydroxylW polyhydnc alcohoU mclude ethanediol, 1.2- 
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propanediol and l,3.propanediol, di«rthylene glycol. e.g.. hardness, however. it has proven advantageous to 
dipropylene glycol, 1.4-butanediol, l.e-hexanediol, add chain extenders, crosslmkmg agents, or opuonally 
glycerol. trimShylolpropane. pentaerythritol, sorbitol. even mixtures thereof. Swtable chain extenders and/or 
Mdsucrose-althoughprefertedforflexiblefoamfonna. crosslinldng agents include dioh ^d/or^oHwi^^ 
tion are the dihydifc and trihydric alcohols. 5 molecular weight of l«s than 400. preferably 60 to 300. 

The polyether polyols. preferably polyoxypropylene ^ples include diphadc, cydo^phanc and^^^^ 
polyols and >)lyoxypropylene-polyoxyethylene. phatic diols with 2 to 14 carbons, preferably 4 to 10 
polyols having • functionality of preferably 2 to 6 and carbons, such as ethylene glycol. 1.3-propanediol, 1.10- 
«pecial]y 2 to 4 and have a molecular weight of 400 to decanediol, o-. m-, and p-dihydroxycyclohexane, dicth- 
8.0M. piifembly 1.M0 to 6.000 and espedaDy 1,800 to 10 ylene glycol, dipropylene glycol. «id preferably 1.4- 
i OOa Ld suitable polyoxytetr«nethylene glycols have but«.ediol. l.fr-hexanedio «id 

• mrfecular weight op to about 3.500. droqumone, tnols such as 1.2.4- and 1.3.5-tnhydroxycy. 

Suitable poly^ polyols also include polymer mod- clohexane. glycerol and tnmethylolpropane and low 
ified polyeUier polyoKpreferably graft polyether poly- molecular hydroxyl group*ontaining polyaUcylenc ox- 
ols. «p«siany those based on styrene and/or acryloni- 15 ides based on ethylene oxide «id/or 1 2-propylene 
trile!1E are produced by in situ polymerization of oxide and the aforementioned diols and/or tnols as 
•crykmitrile. styrene or preferably mixtures of styrene initiator molecules. - . ^ ^. . ^ ^ ^ , 

^«:ryloidtrile, e.g.. ii a weight ratio of 90:10 to In addition to the aforemeaUoned diols and/or tnok. 
10-90 nreferably 70:30 to 30:70, preferably in the afore- or in mixture with them as cham extenders or crosslmk- 
Soned polyether polyols according to the proce- 20 ing agents to produce tte ceU^ar polyurethane- 
d ™« d«cribed in German Patent Nos. 1.111.394; polyurea elastomers accordmg to th^i mvention. it is 
1,222,669 (U.S. Pat. Nos. 3.304.273; 3,383.351; also possible to use secondaiy aromatic dia^ 
3 523 093)- 1 152,536 (British Patent No. 1,040,452); and mary aromatic diammes. 3.3 -di- and/or 3,3 -tetraal- 
l'l52'537 (British Patent No. 987.618); as well as poly- kyl-substituted diaminodipbenyhnetttaaes. 
eiher polyol dispersions containing as the disperse 25 Blowing agents that can be used acrordmg to this 
phi^. Sy hTSe amount of 1 to 50 weight percent. invention include low b«Bng fluormated compounds 
nr^raWv 2 to 25 wdsht percent, e.g., polyureas. that have little or no solubility m the isocyanate, poly- 
Shyd a=^de? ^l^San^ coktaiLg'^^ ether, or polyester «d«:ted from the groi^of fluor^ 
i^d/or melamine and described, for ex- nated or perf^uorinated hydrocaAons, peifluormated 
3e,!n European Patent No. B 11.752 (U.S. Pat No. 30 ethers, as well as tulte bexalluonde. cM^^ 
4304 708) U S Pat. No. 4,374,209 and German Patent bons. or water. Preferably, the flexible foams are all 
N^rA 3 231 497 water blown althougji within the scope of the mvcnnon 

Like the Mlyester polyoU, the polyrther ptrtydls may are mixtures of water and fluorocaibons or other blow- 
be^d^th^ i^Md^ly or in Ae'^fbrm ^iixtuies. ing .gents having an ozone depletog potential of less 
FuXn^ore, they can be^ mixed with the graft poly- 35 O W - The amount of water used 
ether polyols or polyester polyols as well as the polycs- ranges from 0.5 pbw to 4 pbw based on 100 pbw of the 

Siries of hydroxylgroup-containing polyacetids according to the polyisocyanatc polyaddiUon process 
th^^ l^.«d include, for ^ple. the compounds 40 include especially compounds that greatly accelerate 
^1 ^ b^ ^u«d fi^m glycoU such as dieftylene the reaction of the hydroxyl group contaimng com- 
SycT^ SeS«rglycol. 4.4'.dihydroxyethoxydi- pounds of polyol component ^d optionally wifli the 
|Sdim«hylmethaSfhex««diol and formaldehyde. organic optionally modified polyisocyanates (a). Exam- 
SuSwe^yicetals can also be produced by polymeri- pies include organic metal compounds, preferably tin 
,S of^^icct^ "SO P * i~ » compounds such as tin (II) salts of organic carboxyhc 
S^t^le gioup-contidning polycarbonates acids, e.g.. tin ajD -cetiite. tin (11) octoate tin 0^ ethyl- 
iad^Ao^ of thi kiown type such as those obtained hexoate and tin (11) laurate, as weU as the dialkylttn qV) 
by of diols. e.|.V 1,3-propanediol, 1.4- salts of organic carboxyhc acids e.g., dibutyltin dwoe- 
^tan^l, and/or 1,6-hexiSediol. diethylene glycol. Ute, dibutyltin ddaurate, Abutyltin maleate and dioc- 
SX>e glycol or tetraethylene glycol with diaryl 50 tyltin diacetiitt. The orgamc metid compounds are used 
SaoS "rdipbenyl carbonate, or phosgene. alone or preferably m combination with s^ong b^c 
The oolyestei amides include the mainly linear con- amines. Examples mcludc wnidmes such as 2,3-dimeth- 
denMte obodned from polyvalent satiirated and/or yl-3.4.5.6-tetrahydropynnaidme. tertiary ^ 
^u«ted carboxyhc aci^ and their anhydrides and triethylamine. tnbutylamine. dmiethylbe^lamine. N- 
^Sdric^uratid and/or unsatiirated amino alco- 55 methyhnorpholme N-e^ylmorpholme. N-cyd^^ 
h«u ^rrnixtaL: of Dolvhvdricalcoht*! and amino alco- morpholine. N.N.N',N'-tetraaiethylethylenediamiae, 
hoU^S^r^v«5^r N.l^N'.N'.tetr«nethylbutanediamine. pentiunethyldie- 
L^ble polyether poiyamines can be produced from thylenetriamine. tetramethyWiMninoethyl erter. Ws(- 
the polyether polyols mentioned above by known meth- dimethylaminopropyl)ur^ «tan«*hyl^er«zine. 1,2- 
Ss E^plKinclude cyanoalkylation of polyoxyal- « dimethylimidazole, l.a«bicj^ol2.2.01octane «>d pwf- 
Slenr^yols and subs^uent hydrogenation of the erably I.4-di.2abicycloI2.2^1ortane and dkuiotemme 
Se thS fonned (U SPat. No. 3.267.050) or partial compounds tuch as triethanolamme, tri»oproi«iol. 
^^m^Tte^tiS «; SyoxyalkyleAe pilyoU with -nine, N-methyl- «>d N^yldiethanol«nine «k1 dune- 
amines or ammonia in the presence of hydrogen and thytethaaolamme. . , ^ . ,,. , •^ 
^?sts (cSan Patent No. 1.215,373). 65 SmtAle «tdyst also mclude m^^h^ 

The flexible foam of the mvention can be produced hexahydrotnaanes, especially tns(N.N-dmiethylamino- 

wito or^Sdiout the use of chain extenders Mid/or cross- piopyl)*hexrfiydrotnaane. tetraalkylammomum hy- 

EJ^U To modify the mechanical properties. dioxides such as tetramethylammomum hydroxide. 
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alkali hydroxides such as sodium hydroxide and alkali and calcium sulfate or cyanunc acid denvatives such as 
alcohoiates such as sodium methylatc and potassium melamine or mixtures of at least two flame rctardants, 
isopropylate as weU as alkaU salts of long-chain fatty e.g., ammonium polyphosphates and a melamme plus 
acids with 10 to 20 carbons and optionaUy OH side optionally cornstarch for making the polyisocyante 
groups. A 0.001 to 5 weight percent, especially 0.05 to 5 polyaddition products flame resistant. In general, it has 
2 weight percent, catalyst or catalyst combination based proven expedient to use 5 to 50 parts by weight, prefera- 
on the weight of polyol component is preferred. bly 5 to 25 parts by weight, of the aforementioned flame 

Optionally, other additives and/or processing aids (f) retardants for each 100 parts by weight of the polyol 
may be incorporated into the reaction nodxture to pro- component. 

duce the cellular plastics by the polyisocyanate polyad- 10 Details regarcKng the aforementioned other conyen- 
ditson process. Examples include surface active sub- tional additives and processing aids can be obtained 
stances, fillers, dyes, pigments, flame retardants, hydro- from the technical literature, e.g., the monograph by J. 
lysis preventing a^ts, fungistatic and bacteriostatic H. Saunders and K. C. Frisch, "High Polymers," Vol- 
ngents. ume XVI, Polyurethanes, Parts 1 and 2, Interscience 

Examples of surface active substances include com- 15 Publishers, 1962 and 196^ ot Plastics Handbook, Polyure- 
pounds that support the homogenization of the starting thanes. Volume VII, Hanser-Verlag, Munich, Vienna, 
materials such as the sodium salts of castor oil sulfates 1st and 2nd Editions, 1966 and 1983. 
or of fatty acids as well as salts of fatty acids with To produce the cellular plastics containing urea and- 
amines, e.g., diethylamine oleate, diethanoiamine stea- /or preferably urethane groups, the organic polyisocya- 
rate, diethanoiamine ricinoieate, salts of sulfonic acid, 20 nates, high molecular polyol compounds with at least 
c.g.,' alkali or ammonium salts of dodecylbcnzenesul- two reactive hydrogens and optional chain extenders 
fonic acid or dinaphthylmethanedisulfonic acid and and/or crosslinking agents are reacted in amounts such 
ricinoleic acid. Other foam stabilizers that can be ad- that the equivalent ratio of NCO groups of polyisocya- 
mixed include siloxaneoxyalkylene copolymers and nates to the total reactive hydrogens of the polyol corn- 
other organopolysiloxanes, ethoxylated alkylphenoh, 25 ponent and optionally amounts to 1K).85-L25, prcfcra- 
ethoxylated fatty alcohols, paraffm oils, castor oil and bly 1:0.95-1.15. 

ricinoleic acid esters, Turkey red oil, and peanut oil as The cellular plastics of polyisocyanate polyaddition 
well as cell regulators such as parafflns, fatty alcohols products, preferably cellular elastomers or especially 
and dimethyl polysiloxanes. Furthermore, the oligo- flexible foams, are produced to advantage by the one- 
mcric acrylates with polyoxyalkylene and fluoroalkane 30 shot process, e.g., with the high pressure or low pres- 
side groups described above are also stutable for im- sure technique using op«i or closed molds, eg,, metal 
proving the emulsifying effect, the cell structure and/or molds. 

for stabilizing the foam. The starting components are mixed at a temperature 

Fillers, especially reinforcing fillers, are understood of 15* to 90* C„ preferably 20* to 35* C, and are placed 
to refer to the known conventional organic and inor- 35 in an open mold or optionally in a closed mold under 
ganic fillers, reinforcing agents, weighing agents, agents elevated pressure. The mixing can be performed me- 
to improve abrasion properties in paints, coating agents, chanically by means of a stirrer or by means of a stirring 
etc. Specific examples include inorganic fillers such as screw or under a high pressure in the so-called counter- 
silicate minerals, e.g., lamellar silicates such as antigor- current injection method as mentioned above. The 
tte, serpentine, hornblendes, amphiboles, chrysotiie, 40 nsold temperature should be 20* to 60* C, preferably 
talc; metal oxides such as kaolin, aluminum oxides, tita- 30* to 60" C, and especially 45* to 50* C. 
nium oxides and iron oxides, metal salts such as chalk, The soft flexible foams produced by the process ac- 
heavy spar 0>arite) and inorganic pigments such as cad- cording to the invention as well as the corresponding 
mium sulfide, zinc sulfide as well as glass, etc. Kaolin integral foams have a density of 0.02 to 0.75 g/cm^, 
(China clay), aluminum silicate and co-precipitates of 45 where the density of the foams is preferably 0.025 to 
barium sulfate and aluminum silicate as well as natural o.24 g/cm^ and especially 0.03 to 0.1 g/cm3 and the 
and synthetic fibrous minerals such as woUastonite, density of the integral foams is preferably 0.08 to 0.75 
metal fibers, and especially glass fibers of various g/cm3, especially 0.24 to 0.6 g/cm^. The flexible foams 
lengths, OptionaUy sized, are preferred. Examples of and integral foams are used, for example, in the automo- 
organic fillers include coal, melamine, colophony, cy- 50 bile industry, the aircraft industry and the shipbuilding 
clopentadienyl resins and graft polymers as well as indus^, in the furniture and athletic equipment indus- 
cellulose fibers, nylon, polyacrylonitrilc, polyurethane try and as seating materials, 
and polyester fibers based on aromatic and/or aliphatic FV amplES 

dicarboxyhc acid esters and especially carbon fibers. nAj^viri-co 

The organic and inorganic fillers may be used indi- 55 The invention will now be described by means of 
vidually or as mixtures and are incorporated into the examples which are not limiting to the ^copt of the 
reaction mixture in amounts of 0.5 to SO weight percent, invention but merely illustrative of embodiments within 
preferably 1 to 40 weight percent, based on the weight its scope, 
of the isocyanate, polyol, and optional chain extender 

TS^'fl^nc «Uada«U include for c«n,ple. tri- * ^^^^^^^^ 
cresyl phosphate, tnS-2-chloroethyl pnospnate, tns- having U weisbt percent polyaxyetfayleae 

chloropropyl phosphate and tris-2,3-dibromopropyl cap and a n<Miisiul hydroxyl munber of 

•"■taSSftion to the aforementioned halogen substituted « l^'yo. B ^^SliTS^^g'^^^ 
phc^phates, inorganic flame retardants may also be used hydroxyi number of 24 fa » titmcUsyioi- 

SUch as red phosphorus, aluminum oxide hydrate, anti- propase-tnitiased propylene oxide-ethylcnc 

mony trioxide, arsenic oxide, aluminum polyphosphate oxide adduct tenmnated with 13 wdght 
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Polyol C 



l$o A 



DEOA 
NIAX0225 

FOAMREZ Uh-l 

SURFACTANT 1 

Suff acunt 2 

Surfactant 3 



percent ethylene oxide. 

b a 3! weight percent 2:1 acrylonitriJe 

styrcne graft polyol in a 95:5 weight percent 

blend or a glycerine-initiated ethylene 

oxide/propylene oxide adduct terminated 

wiih 18.5 weight percent ethylene oxide and 

haviQg a oonSnal hydraxyl niimber of 35, 

and s^ycerine, respectively. 

is an 80:20 blend of 2,4 -and X6'4aoam of 

toluene diisocyanate. 

sa dietbandbnnine, a chain extender. 

is a complex amine catalyst available from 

Union C^arbide Ccwporation. 

is an organotin catalyst available from 

WITCX)Corp. 

is DC-5043, a high renlsency silicone 
surfactant available from Air Products, 
is X2-S249, an experimental surlactant 
from Dow Coming, 
is 50 weight percent N-«thyl-N-2- 
hydroxyethyl'perfittoro octane sulfonamide 
in toluene. 



25 



Polyol A and C were, along with water, DEOA, 
NIAX C-225, a tin catalyst FOAMREZ, and Surfactant 
3 were handmixed at 3,000 rpm for 30 seconds in the 
parts by weight shown below in Table 1, Sample 1. To 
the mixture was added ISO A in the amount shown, 
mixed for ten (10) seconds, and poured into a 
2" X 10" X 10" mold. The sample was allowed to foam 
and subsequently tested for shrinkage. The foam blocks ^ 
were not subject to crushing or mechanical treatment 
prior to measurement. To measure shrinkage, a ruler 
was placed from the highest point at each end of the 
molded foam block and traversing the deepest recession 
in the block, at which point the distance from the ruler ^5 
to the deepest point in the recession was measured and 
is reported below as shrinkage. 

Samples 2-6 were repeated using the above proce- 
dure but in the amounts and with the materials reported 
in the table below each sample. 



What I claim is: 

1. A polyol composition comprising a polyoxyalkyl- 
cnc polycther polyol and a perfluorinated sulfonamide 
surfactant having the following formula: 

5 

C»F2«+lS02NH-R| 
R2 

10 wherein R| and R2 are each independently hydrogen or 
a branched or unbranched alkyl, aryl, aralkyl having 
1^20 carbon atoms; with Ri and/or R2 optionally being 
bonded end to end as a heterocyclic ring; and Ri and/or 
R2 optionally containing as internal to an alkyl chain the 

15 groups — KR'—, — NR'2--r. — O— , — SO2— » 
— OOC-~, —COO—, —CO—, — CONR' — , — NR- 
'CO— , or — S02NR^; and/or as terminal to an alkyl 
cdiain the groups —OH, — COOH— , — NH2, — KHRi, 
— COH, and R' is independently a branched or un* 

20 branched alkyl having up to 18 carbon atoms; and 
wherdn n Is from 4 to 20. 

2. The polyol composation of claim 1, further contain- 
ing water, a chain extmder, and a polyurethane promot- 
ing catalyst. 

3. The polyol composition of claim 1, wherein the 
amount of surfactant is from l.O to 5.0 parts by weight 
based on 100 parts by weight of polyol. 

4. The polyol composition of claim 1, wherein Ri and 
R2 are each a branched or unbranched alkyl group. 

5. The polyol composition of claim 4, wherein the 
surfactant is N-ethyl-N-2-hydroxyethyl perfluoro oc* 
tane sulfonamide. 

6. A process for the preparation of a polyol composi- 
tion comprising blending a polyoxyalkylene polycther 
polyol and a perfluorinated sulfonamide surfactant hav- 
ing the following formula: 



TABLE 1 


SAMPLE 


1* 


2 


3* 


4* 


5 


6 


POLYOL A 


eo 


60 


58.2 


SS.2 


58.2 


58.2 


POLYOL B 


40 


40 








41.8 


POLYOL C 






41.8 


41.8 


41.8 


WATER 


4 


4 


4 


4 


4 


4 


DEOA 


1.5 


L5 


1.5 


1.5 


L5 


1.5 


NIAX C.225 


0.7 


0.7 


0.7 


0.7 


0.7 


0.7 


FOAMREZ 


0.015 


aoi5 


0.015 


0.015 


0.015 


0.015 


UL-1 






1.5 








SURFAC- 


1.5 










TANT 1 








1.5 






SURFAC- 












TANT 2 










1.5 


1.0 


SURFAC- 




1.5 






TANTS 












5U 


ISO A 




47JZ 


51.3 




513 


SHRINK- 


0.4 


QJO 


1.9 


2.1 


1.4 


U 


AGE 
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C»F2„+lS02NH— Ri 
R2 

wherein Ri and R2 are each independently hydrogen or 
a branched or unbranched alkyl, aryl, aralkyl having 
1-20 carbon atoms; with Ri and/or R2 optionally bang 
bonded end to end as a heterocyclic ring; and Ri and/or 
R2 optionally containing as internal to an alkyl chain the 
groups — NR'— , — NR'2— . — O— , — SO2— , 
_OOC— . —COO—. — CX>— , —CONR'—, — NR- 
'CO— , or — SChNR'; and/or as terminal to an alkyl 
chain the groups —OH, — COOH— , — NH2. — NHR*, 
COH, and K' is independently a branched or un- 
branched alkyl having up to 18 carbon atoms; and 
wherein n is from 4 to 20. 

7. The process of claim 6, further containing water, a 
chain extender, and a polyurethane promoting catalyst. 

S. The process of claim 6, wherein the amount of 
surfactant is from 1.0 to 5.0 parts by weight based on 
100 parts by weight of polyol. 
9. The process of claim 6, wherein Ri and R2 are each 
The results indicate that a foam prepared with Sur- ^ a branched or unbranched alkyl group, 
factant 3 within the scope of the invention demon- 10. The process of claim 6, wherein the surfactant is 
strated little or no shrinkage. The surfactant of the pres- N-ethyl-N-2-hydroxyethyl perfluoro octane sulfona- 
cmt invention performed as well, if not better, than the mide. • • » 

foams prepared using convention Surfactants 1 and 2. ♦ • • • 

65 
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